Diagnostic Imaging in the Medi 

Support 
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j Ultrasound 
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ISS Ultrasound Overview 
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ultrasound data have been judged 
acceptable for diagnostic purposes 



Principles of Remote Ultrasound 
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demonstrations photo and video, tips and hints 



Principles of Remote Ultrasound 
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the ISS Crew Surgeon 



Principles of Remote Ultrasound 



.0 

-b 

co 

*0 _ 

TO TO 
CD o 

"TO '£ 

CD ^ 

.to 0 

C: m- 
CD O 

"9 <d 

CD TO 

b C 

Q. CD 

« g. 

TO (D 
^ TO 

«2 *o co 


£ 


CD 

N 


C 

o 


S? c: co 
TO o CD 
D) TO S 
CD Q» Cr 


TO 2 
TO (D 
O co 

3 TO 
< O) 

CD ^3 

^cg co 
to zr q. 
cd =5 o 
to ^ o 

*8 « o 
•5 o "o 
-2 cd "S 

-Q 0)-rs 

0 g g 

C .TO CD 
-TOC co 

m 2 TO 

g O g 

1 2 

£ TO4i 


Illustration on the next slide 



final Obstruction 
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ISS Ultrasound Estimated Timeline 
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ISS Ultrasound Estimated Timeline 
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Real-time Remote Guidance (Minimal 

Crew Autonomy) 



Alternative for Medical Operations: 
Telescience Center (J SC Bldg. 30) 
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Ultrasound Hardware 
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ISS ultrasound us the first high-definition 
permanent imaging capabiiity in space 



It may also be our last opportunity to answer many 
questions in space medicine and space physiology 






Lunar Ultrasound System 
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• Video downlink with 
variable compression 

• Standard duplex voice 



Ultrasound Hardware - Lunar 



>perator guidance 

Data compression, storage, transmission 
Relaying intervention from the ground 



Payload Development Laboratory 
(POL, NASA JSC Bldg. 9) 




Target Image 
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ISS and Lunar Techno-challenges 
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• Some degradation of video 



Ultrasound Protocols Demonstrated In Og 
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Bladder • DVT R/O 

Prostate • Other (e.g., peripheral nerves) 
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Jugular Vein Sonography Specific Focused and Limited Specify Scope 

Image-Guided Vascular Access (Internal Image-guided 
Jugular Vein) manipulations 



Remote/Isolated locations 
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exam (~1 hour) 





Crew Medjcal Officer 
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time to radiology 

Review / manipulation of 
3D raw data sets during 
and post examination 
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Methodology for Other medical Procedures 
Example: Micro-Laparoscopy 
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• Substantial terrestrial applications 
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